Global quantitative analysis of protein expression and phosphorylation status in the liver of the medaka fish (Oryzias latipes) exposed to microcystin-LR I. Balneation study.
Microcystins (MCs) are hepatotoxins with potent inhibitor activity of protein phosphatases PP1 and PP2A. These non-ribosomal peptides are getting more and more attention due to their acute toxicity and potent tumor-promoting activity. These toxins are produced by freshwater cyanobacteria. The most toxic and most commonly encountered variant in aquatic environment is MC-LR (MC Leucine-Arginine). It has been used for toxicological investigations on the liver of intoxicated medaka. Differential proteome as well as differential phosphoproteome analyses have been performed for providing new information on early responses to the toxin. The experiments are also aiming at selecting biomarkers of MC-LR exposure. In the 2D electrophoresis gel protein maps from cytosol of liver cells of animals exposed or non-exposed to the cyanotoxin, 15 spots showed a significant increase or decrease of their stain signal either in specific phosphoprotein stain or total protein stain. Thirteen of these proteins have been identified by mass spectrometry. Among them, phenylalanine hydroxylase (PAH) and keratin 18 type I showed variations in phosphorylation stain in possible agreement with inhibition of PP2A activity. The other identified proteins exhibited variations in their expression level. The identified proteins appear to be involved in cytoskeleton assembly, cell signalling, oxidative stress and apoptosis. Such results confirm that proteomics and phosphoproteomics approaches may become valuable tools to identify signalling pathways implied in MC-LR effects. From accumulated data, specific pools of biomarkers could possibly be selected as specific for toxin exposure.